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By using bulk and single-cell alkaline phosphatase activity (APA) assay, three 
cruises were carried out to study influence of mesoscale physical process (plume, 
upwelling) on phosphorus stress of phytoplankton in northern South China Sea (SCS) 
during summer of 2008, winter of 2008/2009 and summer of 2009, respectively. The 
main results were as follows: 
1. For the whole study area of northern SCS, there was P stress of phytoplankton 
during study period of summer and winter, Pearl River plume is major factor 
influencing P stress. For the plume area, there were significantly seasonal variations 
of P stress of phytoplankton, with higher in summer than that in winter, while without 
significantly variations of P stress between summers of 2008 and 2009. 
2. Both bulk APA and single-cell APA data showed that P stress of phytoplankton 
in plume water was significantly higher than that in upwelled water, suggesting that 
there was serious P stress in plume area, and P stress was recovered with P input by 
upwelling event. Difference with plume, shelf and shelf slope, the dominant genera 
was Trichodesmium in basin area of SCS, which was higher P stress than in other 
areas. In western Luzon Strait, there was not P stress for its dominant genera 
Trichodesmiu,m suggesting that it could use phosphonates by C-P lyase rather than 
O-P-bond DOP compound by alkaline phosphatase. 
3. APA was significantly negative with salinity in the plume area, which 
suggested that APA was closed coupling with plume. Bulk APA and its 
size-fractionation were matched well with the model of relationship between APA and 
P stress. There was connection between phytoplankton dominant species and P stress, 
dominant species changed from Skeletonema costatum to Chaetoceros and 
Thalassionema, when plume declined and P concentration went down, because 
Skeletonema was the more advantaged competitor in SRP-rich condition while 
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缩略词 英文名称 中文名称 
5’-PN 5’-nucleotidase 5-核苷酸酶 
AP Alkaline phosphatase 碱性磷酸酶 
APA Alkaline phosphatase activity 碱性磷酸酶活性 
DIC Dissolved inorganic carbon 溶解无机碳 
DIN Dissolved inorganic nitrogen 溶解无机氮 
DOC Dissolved organic carbon 溶解有机碳 
DON Dissolved organic nitrogen 溶解有机氮 
DOP Dissolved organic phosphorus 溶解有机磷 
DOP Dissolved organic phosphorus 溶解有机磷 
EEA Extracellular enzyme activity 胞外酶活性 
MUF 4-Methylumbelliferyl 4-伞基酮荧光素 
MUF-P 4-Methyumbellyferyl phosphate 4-伞基酮磷酸盐 
P Phosphorus 磷 
POM Particular organic matter 颗粒有机物 
POC Particular organic carbon 颗粒有机碳 
SNP Soluble nonreactive phosphorus 溶解态非活性磷 
SRP Soluble reactive phosphorus 溶解态活性磷 
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